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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust gas 
purifier of an internal combustion engine 1 capable of 
improving the purification efficiency of the exhaust gas by 
effectively supplying electric power to the electric discharge 
part. 

SOLUTION: In this controller 8, the mean electron energy 
obtained from each component e (electron quantity) at a 
discharge field, V (electric voltage value applied between the 
surface parts of each discharge part opposing with each 
other), X (free path of electron) and Gap (distance between 
the surface parts of each discharge part opposing with each 
other) is taken into consideration and the mean electron 
energy at 6 eV as the reaction energy enough to generate a 
plurality of kind of radicals including 0 radical requiring the 
purification of the exhaust gas is provided. V is determined to 
be the mean electron energy 6 eV from a map data of the 
temperature, the pressure and V at the discharge field 7 
satisfying the mean electron energy 6 eV previously stored in 
a first memory part 8a and each signal from a temperature 
sensing part 9 and a pressure sensing part 10, and this V Is applied to a plasma generator 2. 
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* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

1. This document lias been translated by computer So tlie translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In an exhaust emission control device. of an internal-combustion engine which purifies 
exhaust gas by carrying out the placed opposite of two or more discharge sections across a channel 
through which exhaust gas of an internal-combustion engine flows, and generating discharge in said 
channel, An exhaust emission control device of an internal-combustion engine setting average 
electronic energy of an acceleration electron which makes it generate in said discharge section as a 
predetermined value corresponding to an energy value of an acceleration electron made to generate 
a chemical reaction required for purification of exhaust gas. 

[Claim 2]An exhaust emission control device of the internal-combustion engine according to claim 1 
setting up reaction energy which is sufficient for two or more sorts of radical generation containing 0 
radical as a chemical reaction required for purification of exhaust gas become the average electronic 
energy of said predetermined value. 

[Claim 3]An exhaust emission control device of the internal-combustion engine according to any one 

of claims 1 to 2 by which it is setting [ as said predetermined value ]-by pressure value applied 
between gap size [ between said discharge sections ] and said discharge section being set up- 
average electronic energy characterized. 

[Claim 4]An exhaust emission control device of the internal-combustion engine according to any one 
of claims 1 to 3 which is provided with the following and characterized by said control means's 
changing a pressure value applied between said discharge sections based on a signal from said 
detection means, and doubling it with average electronic energy of said predetermined value. 
A detection means to detect at least one environment information which shows a discharge 
environment condition of said discharge section. 

A memory measure which memorizes beforehand relational data of said environment information of 
said discharge section used as average electronic energy of said predetermined value, and a pressure 
value applied between said discharge sections. 

A control means which controls a pressure value applied between said discharge sections. 

[Claim 5]A temperature detecting means which detects temperature of said discharge section which 
is said a part of detection means. The 1st memory measure that memorizes beforehand relational 
data of temperature of said discharge section used as average electronic energy of said 
predetermined value, and a pressure value applied between said discharge sections, An exhaust 
emission control device of the internal-combustion engine according to claim 4 having a control 
means which controls a pressure value applied between said discharge sections, and said control 
means's changing a pressure value applied between said discharge sections based on a signal from 
said temperature detecting means, and doubling with average electronic energy of said predetermined 
value. 

[Claim 6]A pressure detection means to detect a pressure of said discharge section which is said a 
part of detection means. The 2nd memory measure that memorizes beforehand relational data of a 
pressure of said discharge section used as average electronic energy of said predetermined value, 
and a pressure value applied between said discharge sections, An exhaust emission control device of 
the internal-combustion engine according to claim 4 or 5 having a control means which controls a 
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pressure value applied between said discharge sections, and said control means's changing a 
pressure value applied between said discharge sections based on a signal from said pressure 
detection means, and doubling with average electronic energy of said predetermined value. 
[Claim 7]The exhaust emission control device according to any one of claims 1 to 6, wherein average 
electronic energy of said predetermined value is set up among 5 to 7 eV. 

[Claim 8]The exhaust emission control device according to any one of claims 1 to 6, wherein average 
electronic energy of said predetermined value is set as 6 eV. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention]This invention relates to the exhaust emission control device of the internal- 
combustion engine using especially a plasma generator about the exhaust emission control device of 
the internal-combustion engine which purifies the detrimental constituent In the exhaust gas 
discharged from an internal-combustion engine. 
[0002] 

[Description of the Prior Art]In recent years, the new emission-gas-purification art which purifies 
exhaust gas using spark discharge energy is studied. This art provides the plasma generator to which 
the placed opposite of two or more discharge sections was carried out across the channel through 
which the exhaust gas of an internal-combustion engine flows, and purifies exhaust gas by generating 
discharge in a channel as indicated, for example to JP,H5-59934A And having had the control means 
which controls the electric energy to a plasma generator to optimize the purification performance of 
the exhaust gas by discharge corresponding to the load change of an internal-combustion engine is 
indicated, 
[0003] 

[Problem(s) to be Solved by the InventlonjHowever, in JP,H5-59934A although there is a description 
that it has a control means controlled to optimize electric energy, the concrete technique of this 
control means is not indicated. Since the situation where become a situation which runs short of the 
energy of the electron which is needed for purifying exhaust gas depending on the control means of 
the electric energy to a plasma generator, or a situation which becomes conversely superfluous 
[ electronic energy ], and an increase or exhaust gas purification performance of power consumption 
are not demonstrated arises, it is a problem. 

[0004]The purpose of this invention is to provide the exhaust emission control device of the internal- 
combustion engine it becomes possible to supply electric power to a discharge section efficiently, 
and to raise the purification efficiency of exhaust gas in view of the above-mentioned point. 
[0005] 

[Means for Solving the Problem]In order to solve SUBJECT mentioned above, according to the 
exhaust emission control device of the internal-combustion engine of this invention according to 
claim 1, corresponding to an energy value of an acceleration electron made to generate a chemical 
reaction required for purification of exhaust gas, average electronic energy of an acceleration 
electron which makes it generate is set as a predetermined value. 

[0006]That is, an artificer noted setting average electronic energy of an acceleration electron which 
makes it generate in a discharge section as a predetermined value so that it might correspond to an 
energy value of an acceleration electron made to generate a chemical reaction required for 
purification of exhaust gas. It is expressed as average electronic energy =exVx (lambda/Gap) 
mentioned above here, and is publicly known. A pressure value between discharge sections to which 
e carried out the placed opposite of an electron amount in discharging space (space between 
discharge sections which carried out the placed opposite), and the V (between surface parts of each 
discharge section which counters), and lambda show an electronic (e) mean free path and distance 
between discharge section surface parts to which the placed opposite of the Gap was carried out. 
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[0007]Thus. if this average electronic energy is set as a predetermined value in consideration of 
average electronic energy which can be found from each component e, V, and lambda in discharging 
space, and Gap, an exhaust emission control device of an internal-combustion engine it becomes 
possible to supply electric power to a discharge section efficiently, and to raise purification efficiency 
of exhaust gas can be provided. 

[0008]According to the Claim 2 description of this invention, reaction energy which is sufficient for 
two or more sorts of radical generation containing 0 radical as a chemical reaction required for 
purification of exhaust gas was set up become the average electronic energy of a predetermined 
value. 

[0009]Purification of exhaust gas is purified by harmless gas constituents by working so that two or 
more sorts of radicals containing 0 radical generated by applying electric power to a discharge 
section may promote oxidation reaction of a detrimental constituent in exhaust gas. That is, if 
reaction energy which is sufficient for two or more sorts of radical generation containing 0 radical 
which is needed for purification of exhaust gas is set up become the average electronic energy of a 
predetermined value, It is lost that a situation which runs short of energy of an electron which makes 
two or more sorts of radicals containing 0 radical which is needed for purifying exhaust gas generate, 
or the situation where energy of an electron which makes two or more sorts of radicals which contain 
0 radical conversely generate becomes superfluous occurs. Therefore, an exhaust emission control 
device of an internal-combustion engine it becomes possible to supply electric power efficiently and 
to raise purification efficiency of exhaust gas can be provided. 

[0010]According to the Claim 3 description of this invention, it is considered as the setting [ as a 
predetermined value ]-by pressure value applied between gap size [ between discharge sections ] 
and discharge section being set up-average electronic energy feature. 

[0011]Since it is expressed as average electronic energy =exVx (lambda/Gap), If pressure value (V) 
added between a gap size (Gap: distance between discharge section surface parts which carried out 
the placed opposite) between discharge sections, and a discharge section is acjjusted, Setting out of 
average electronic energy used as energy of an electron which makes two or more sorts of radicals 
containing 0 radical which is needed for purifying exhaust gas generate is easily made to a 
predetermined value. 

[001 2]A detection means to detect at least one environment information which shows a discharge 
environment condition of a discharge section according to the Claim 4 description of this invention, A 
memory measure which memorizes beforehand relational data of environment information of a 
discharge section used as average electronic energy of a predetermined value, and a pressure value 
applied between discharge sections, It has a control means which controls a pressure value applied 
between discharge sections, and a control means changes a pressure value applied between 
discharge sections based on a signal from a detection means, and doubles it with average electronic 
energy of a predetermined value. 

[0013]Thus, if a pressure value applied between discharge sections based on a signal from a 
detection means to detect at least one environment information which shows a discharge 
environment condition of a discharge section is changed and it doubles with average electronic 
energy of a predetermined value, average electronic energy can be doubled with a predetermined 
value corresponding to a discharge environment condition of a discharge section. 
[001 4]A temperature detecting means which detects temperature of a discharge section which is a 
part of detection means according to the Claim 5 description of this invention, The 1st memory 
measure that memorizes beforehand relational data of temperature of a discharge section used as 
average electronic energy of a predetermined value, and a pressure value applied between discharge 
sections, It has a control means which controls a pressure value applied between discharge sections, 
and a control means changes a pressure value applied between discharge sections based on a signal 
from a temperature detecting means, and doubles it with average electronic energy of a 
predetermined value. 

[0015]Here, the electronic (e) mean free path lambda changes according to change of temperature of 
a discharge section, and it is known that there is fixed correlation. Then, if a pressure value which 
memorizes beforehand relational data of temperature of a discharge section and a pressure value 
applied between discharge sections to the 1st memory measure, and a control means applies 
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between discharge sections based on a signal from a temperature detecting means which detects 
temperature of a discharge section is changed, It can double with average electronic energy of a 
predetermined value corresponding to change of temperature of a discharge section. 
[001 6]A pressure detection means to detect a pressure of a discharge section which is a part of 
detection means according to the Claim 6 description of this invention, The 2nd memory measure 
that memorizes beforehand relational data of a pressure of a discharge section used as average 
electronic energy of a predetermined value, and a pressure value applied between discharge sections, 
It has a control means which controls a pressure value applied between discharge sections, and a 
control means changes a pressure value applied between discharge sections based on a signal from 
said pressure detection means, and doubles it with average electronic energy of a predetermined 
value. 

[0017]Here, an electronic (e) mean free path (lambda) changes according to change of a pressure of 
a discharge section, and it is known that there is fixed correlation. Then, if a pressure value applied 
between discharge sections based on a signal from a pressure detection means by which relational 
data of a pressure of a discharge section and a pressure value applied between discharge sections is 
beforehand memorized to the 2nd memory measure, and a control means detects a pressure of a 
discharge section is changed, It can double with average electronic energy of a predetermined value 
corresponding to change of a pressure of a discharge section. 

[0018]According to the Claim 7 description of this invention, average electronic energy of a 
predetermined value is set up among 5 (5 electron volts) to 7 eV (7 electron volts). 
[0019]If average electronic energy is set up among 5 to 7 eV as reaction energy which is sufficient 
for two or more sorts of radical generation containing 0 radical which is needed for purification of 
exhaust gas, setting out of electric power which makes two or more sorts of radicals containing 0 
radical which is needed for purifying exhaust gas the neither more nor less generate will be attained. 
[0020]According to the Claim 8 description of this invention, average electronic energy of a 
predetermined value is set as 6 eV (6 electron volts). 

[0021]If average electronic energy is set as 6 eV as reaction energy which is sufficient for two or 
more sorts of radical generation containing O radical which is needed for purification of exhaust gas, 
setting out of electric power which makes two or more sorts of radicals containing 0 radical which is 
needed for purifying exhaust gas the neither more nor less generate will be attained. 
[0022] 

[Embodiment of the Invention] Hereafter, the exhaust emission control device of the internal- 
combustion engine which is one embodiment of this invention is explained in detail with reference to 
Drawings. The vehicles which carry the diesel power plant as an example of an internahcombustion 
engine are equipped with the exhaust emission control device of the internal-combustion engine of 
this invention. And so that it may correspond to the energy value of the acceleration electron made 
to generate a chemical reaction required for purification of exhaust gas, An artificer is a thing which 
set this average electronic energy as a predetermined value paying attention to setting the average 
electronic energy of an acceleration electron which makes it generate in a discharge section as a 
predetermined value and to do, and is an exhaust emission control device of the internal-combustion 
engine which supplies electric power to a discharge section efficiently, and raises the purification 
efficiency of exhaust gas. 

[0023]First, the composition of an exhaust emission control device is explained using drawing 6 and 
drawing 7 . Drawing 6 is an outline lineblock diagram showing the exhaust-emission-control-device 1 
whole of one embodiment of this invention. Drawing 7 is an outline lineblock diagram of the plasma 
generator shown in drawing 6 . 

[0024]The plasma generator 2 in which the exhaust emission control device 1 is arranged in the 
middle of the exhaust pipe 51 of the engine 50 which is an internal-combustion engine as shown in 
drawing 6 . The high-voltage-power-supply generating part 4 which impresses the alternating current 
high voltage of high frequency to this plasma generator 2, The pressure detecting section 10 which 
detects the temperature of the discharge section in the plasma generator 2, The temperature 
detecting section 9 which detects the temperature of the discharge section in the plasma generator 
2, and the control section 8 which controls the energization to a discharge section based on the 
signal from the temperature detecting section 9 and the pressure detecting section 10. It is 
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constituted by the DPF(Diesel Particulate Filter) 52 grade with a catalyst arranged in the exhaust gas 
downstream position of the plasma generator 2. 

[0025]The above-mentioned temperature detecting section 9 and the pressure detecting section 10 
are a part of detection means to detect the environment information which shows the discharge 
environment condition of a discharge section, for example, the pressure and temperature in a 
discharge section are fixed to a measurable position, without being influenced by the plasma 
generated when it energizes to a discharge section. And the current supply for operating the high- 
voltage-power-supply generating part 4 and the control section 8 is composition in which current 
supply is carried out by one of the key switch (IG switch) 11 of vehicles from the mounted battery 
1 2. In the control section 8, it has the memory part 8a, and this memory part 8a constitutes Claim 4 
and the 1 st and 2nd memory measure according to claim 5, The details of the memory part 8a are 
mentioned later. 

[0026]Next the composition of the plasma generator 2 is explained using drawing 7 . In the plasma 
generator 2, two or more insulating substrates 5 are arranged in parallel with a prescribed interval, 
and the flat channel 6 through which exhaust gas passes between each insulating substrate 5 is 
formed. Each insulating substrate 5 is formed with heat-resistant insulators (for example, ceramics, 
such as alumina, glass, etc.). And in each insulating substrate 5, the electrode 3 for discharge formed 
of a printed conductor or plate conducting, respectively is embedded. The connecting terminal 
section 3a formed in one side of each of this electrode 3 is connected to the high-voltage-power- 
supply generator 4 which generates the high voltage alternating current voltage of high frequency, 
and another side is connected to the ground (ground potential) side. 7 shows the space between the 
discharge sections which carried out the placed opposite, i.e., the discharging space across which it 
faces between the electrodes 3. 

[0027]Thus, each electrode 3 is made to counter across the channel 6 through which exhaust gas 
flows, it arranges, the alternating current high voltage of the high frequency from the high-voltage- 
power-supply generating part 4 is impressed to the electrode 3 of these plurality, plasma is 
generated, the electrode 3 and the insulating substrate 5 are united, and the discharge section 
according to claim 1 is constituted. And Gap shown in drawing 7 shows the distance between the 
discharge section surface parts which carried out the placed opposite, and shows the distance 
between insulating-substrate 5 surface parts with this gestalt. 

[0028]Next, the composition of the control section 8 which controls the energization to a discharge 
section based on the signal from the temperature detecting section 9 and the pressure detecting 
section 10 is explained. The 1st memory part 8a as the 1st memory measure that memorizes 
beforehand the relational data of the temperature of the discharge section used as the average 
electronic energy of a predetermined value, and the pressure value applied between discharge 
sections in the control section 8, And it has the 2nd memory part 8b as the 2nd memory measure 
that memorizes beforehand the relational data of the pressure of the discharge section used as the 
average electronic energy of a predetermined value, and the pressure value applied between 
discharge sections. 

[0029]And the data of the 1 st memory part 8a that the control section 8 memorized, and the 2nd 
memory part 8b, It is the composition which sends a signal to the high-voltage-power-supply 
generating part 4 so that the pressure value applied between discharge sections from the signal from 
the temperature detecting section 9 and the pressure detecting section 10 may be computed, the 
pressure value applied between discharge sections based on this computed result may be changed 
and it may double with the average electronic energy of a predetermined value. The average 
electronic energy of the predetermined value mentioned above is mentioned later. The pressure value 
applied between discharge sections is a pressure value between the insulating-substrate 5 surface 
parts which show the pressure value between the discharge section surface parts which counter, and 
counter with this gestalt. 

[0030] Drawing 8 is a characteristic figure showing an example of the voltage waveform applied to the 
discharge section in drawing 7 . and the voltage applied between discharge section surface parts is a 
single-sided pressure value bordering on the Gnd level in the exchange impression voltage bordering 
on a Gnd level. 

[0031]Next, an approximate account is carried out about the composition of DPF52 with a catalyst. 
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DPF52 with a catalyst has an ON side house, and this ON side house and ******** side house of the 
dead end, and it is making the septum support a catalyst while enabling passage of exhaust gas by 
using the septum of both ** as a porous ceramic material. The catalyst supported to a septum NOx 
in accordance with an exhaust gas presentation situation Occlusion, The NOx occlusion catalyst to 
discharge, the selection reduction catalyst which divides NOx into Ng and O2 by reducible 

components, such as HO in exhaust gas, CO, and Hg. Which catalyst of the oxidation catalyst which 

carries out purifying treatment of the detrimental constituent of HC, CO, the three-way catalyst that 
carries out purifying treatment of the three detrimental constituents of NOx simultaneously and HC, 
and CO is chosen, or it is used combining two or more catalysts. 

[0032]Next, a view, a method, etc. of setting the average electronic energy of an acceleration 
electron which makes it generate in a discharge section as a predetermined value are explained below 
so that it may correspond to the energy value of the acceleration electron made to generate a 
chemical reaction required for purification of exhaust gas. 

[0033] First, average electronic energy is explained using drawing 1 and drawing 2 . Drawing 1 is an 
explanatory view explaining average electronic energy. Drawing 2 is an explanatory view showing the 
electronic energy distribution in the discharging space 7. As shown in drawing 1 , Gap is set up as a 
distance between the surface parts of the discharge section (this gestalt each insulating substrate 5) 
which counters, and the voltage of the pressure value V is impressed among both discharge sections. 
And at this time, two or more e(electron) 20a which can be set at the discharging space 7 across 
which it faced among both discharge sections, and 20b have each free path lambda 1 with variation, 
and lambda 2, and collide with the gas molecules 21a and 21b. 

[0034]The average electronic energy in this discharging space 7 is expressed as exVx (lambda/Gap), 
and is publicly known. An electron amount [ in / in e in a front type / discharging space (space 
between the discharge sections which carried out the placed opposite) ], the pressure value with 
which it is impressed between the discharge sections to which the placed opposite of the V was 
carried out (between the surface parts of each discharge section which counters), and lambda show 
an electronic (e) mean free path and the distance between the discharge section surface parts to 
which the placed opposite of the Gap was carried out. 

[0035]Thus, if this average electronic energy is set as a predetermined value in consideration of the 
average electronic energy which can be found from each component e, V, and lambda in the 
discharging space 7, and Gap, it will become the exhaust emission control device 1 of the internal- 
combustion engine it becomes possible to supply electric power to a discharge section efficiently, 
and to raise the purification efficiency of exhaust gas. Setting out of the electric power which makes 
two or more sorts of radicals containing 0 radical which is needed for purifying exhaust gas the 
neither more nor less by setting up this average electronic energy among 5 to 7 eV generate is 
attained. Electric power is most efficiently set up by setting it as 6 eV (6 electron volts) which is a 
mean value of 5 to 7 eV mentioned above, and two or more sorts of radicals containing 0 radical are 
made to generate in this embodiment. 

[0036]Since the electron (e) has each free path lambda 1 with variation, and lambda 2, it shows 
electronic energy distribution as shown in drawing 2 . The graph horizontal axis of drawing 2 is an 
indexation indicated value of the electronic energy value by the free path (lambda) length difference 
in an electron (e) here, and a graph vertical axis is a frequency value which shows the free path 
length distribution of two or more electrons (e) corresponding to a horizontal axis. That is, the part of 
the horizontal axis 1 A in drawing 2 shows a mean free path (lambda), and sets it as 6 eV as the 
electronic energy computed based on this mean free path (lambda), i.e., average electronic energy. 
[0037]Here, in order to be referred to as 6 eV of the predetermined value which mentioned average 
electronic energy above, as shown in drawing 3 . it can set up by conformity with the distance (Gap) 
between discharge section surface parts, and pressure value (V) impressed between the surface 
parts of each discharge section which counters. Drawing 3 is a characteristic figure showing the 
relation between the discharge Gap and impressed electromotive force. Ultimate-lines (**) in drawing 
3_shows the relation between the distance (Gap) between the discharge section surface parts which 
satisfy 6 eV as a predetermined temperature in the discharging space 7, and average electronic 
energy under pressure conditions, and pressure value (V) impressed between the surface parts of 
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each discharge section which counters. 

[0038]It is known that an electronic (e) free path (lambda) will change with the type of gas in the 
discharging space 7, temperature, pressures, etc. Then, in order for average electronic energy to be 6 
eV of a predetermined value, as shown in drawing 4 . it can set up by conformity with the temperature 
in the discharging space 7, and pressure value (V) impressed between the surface parts of each 
discharge section which counters. Drawing 4 is a characteristic figure showing the relation of the 
temperature and impressed electromotive force in the discharging space 7 with which it is satisfied of 
the average electronic energy of a predetermined value. Ultimate-lines (**) in drawing 4 shows the 
relation between the temperature in the discharging space 7 with which it is satisfied of 6 eV as 
average electronic energy under the distance (Gap) setups between the discharge section surface 
parts in the discharging space 7, and pressure value (V) impressed between the surface parts of each 
discharge section which counters. 

[0039]As shown in drawing 5 . in order for average electronic energy to be 6 eV of a predetermined 
value, it can set up by conformity with the pressure in the discharging space 7, and pressure value 
(V) impressed between the surface parts of each discharge section which counters. Drawing 5 is a 
characteristic figure showing the relation of the pressure and impressed electromotive force in the 
discharging space with which it is satisfied of the average electronic energy of a predetermined value. 
UltimateHines (**) in drawing 5 shows the relation between the pressure in the discharging space 7 
with which it is satisfied of 6 eV as average electronic energy under the temperature setting 
conditions in the discharging space 7, and pressure value (V) impressed between the surface parts of 
each discharge section which counters. 

[0040] Relational data of 3 yuan with pressure value (V) impressed between the temperature in the 
discharging space 7 with which it is satisfied of 6 eV of average electronic energy mentioned above, 
the pressure in the discharging space 7, and the surface part of each discharge section which 
counters is beforehand stored in the 1 st memory part 8a in the control section 8 as map data. And if 
a signal is respectively outputted to the control section 8 from the temperature detecting section 9 
and the pressure detecting section 10, pressure value (V) impressed between the surface parts of 
each discharge section which counters using the 3 yuan map data stored in the 1st memory part 8a 
within the control section 8 will be computed. 

[0041]An operation of the exhaust emission control device 1 constituted as mentioned above is 
explained below. When the exhaust gas which the engine 50 started and contained detrimental 
constituents, such as gaseous pollutants, such as NOx, and particulate matter (PM), is led to the 
plasma generator 2 via the exhaust pipe 51, According to the instructions from the control section 8, 
the high-voltage-power-supply generator 4 impresses the high voltage alternating current voltage of 
high frequency to two or more electrodes 3 which counter across each channel 6. 
[0042] Pressure value (V) of the high voltage alternating current voltage of this high frequency is 
computed using the 3 yuan map data stored in the 1 st memory part 8a within the control section 8 
based on the signal respectively outputted to the control section 8 from the temperature detecting 
section 9 and the pressure detecting section lO.And the high-voltage-power-supply generator 4 is 
ordered the control section 8 so that it may become pressure value (V) computed between the 
surface parts of each discharge section which counters, and the high voltage alternating current 
voltage of high frequency is impressed to the electrode 3. 

[0043]When the high voltage alternating current voltage of this high frequency is impressed to the 
electrode 3 and discharge occurs between discharge sections, the oxygen molecule in exhaust gas 
and the acceleration electron e by discharge react, and two or more sorts of radicals containing 0 
radical (0*) are generated. And this 0 radical (0*) and nitric oxide (NO) in exhaust gas join together, 
and nitrogen dioxide (NOg) is generated. 

[0044]Here, purification of the particulate matter (PM) in the exhaust gas which is a detrimental 
constituent is divided roughly into the soot (SOOT) which uses carbon (C) as the main ingredients, 
and the unburnt glow object (S. O.F.) which uses hydrocarbon (HC) as the main ingredients. It reacts, 
as it is indicated in a following formula as this carbon (0) and hydrocarbon (HC), and the nitrogen 
dioxide (NOg) generated by discharge. 

[0045]In the case of soot (SOOT), it is set to C+N02->C02+NO, and. in the case of an unburnt glow 
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object (S. O.F.), reacts like HC+N02->C02+H20+NO. Since particulate matter (PM) and the nitrogen 

dioxide (NOg) generated by discharge react also under low temperature environment it is effective in 

a diesel power plant with low emission temperature. Such a reaction is generated by the septum of 
DPF32 with a catalyst arranged In the exhaust gas downstream position of the plasma generator 2 
and the plasma generator 2, 

[0046]Next, the cleaning effect of the nitrogen oxides (NOx) of the gaseous contaminant which is a 
detrimental constituent is explained. Nitrogen oxides (NOx) are conjugated compounds of nitrogen 
dioxide (NOg) and nitric oxide (NO), Nitric oxide (NO) in these nitrogen oxides (NOx) and the nitric 

oxide (NO) by which it was generated in the reaction process of particulate matter (PM) are oxidized 
by 0 radical (O*) generated by discharge, and nitrogen dioxide (NOg) is made to generate. And as 

shown in a following formula, the reduction reaction of the nitrogen dioxide (NOg) is carried out. and It 

serves as harmless gas (COg, Ng) and water, and is discharged. Hydrocarbon (HO) which is a reducing 

agent is contained in exhaust gas as a part for unburnt calcination. The reduction reaction type of 
nitrogen dioxide (NOg) is set to N02+HC->N2+C02+H20, and is purified by harmless gas. 

[0047]Thus, purification of exhaust gas is purified by harmless gas constituents by working so that 
two or more sorts of radicals containing 0 radical generated by applying electric power to a discharge 
section may promote oxidation reaction of the detrimental constituent in exhaust gas. By that is, the 
thing to consider as the exhaust emission control device 1 provided with the control section 8 which 
sets up the reaction energy which is sufficient for two or more sorts of radical generation containing 
0 radical which is needed for purification of exhaust gas become the average electronic energy of a 
predetermined value. It is lost that the situation which runs short of the energy of the electron which 
makes two or more sorts of radicals containing 0 radical which is needed for purifying exhaust gas 
generate, or the situation where the energy of the electron which makes two or more sorts of 
radicals which contain 0 radical conversely generate becomes superfluous occurs. Therefore, the 
exhaust emission control device 1 of the internal-combustion engine it becomes possible to supply 
electric power efficiently and to raise the purification efficiency of exhaust gas can be provided. 
[0048]Next, the procedure of the energization control to the discharge section which the control 
section 8 performs is explained based on the flow chart shown in drawing 9 . If the engine 50 starts by 
one of the key switch (IG switch) 11 of vehicles in S10 (S expresses a step) first, the control section 

8 will receive the signal (temperature data and pressure data) from the temperature detecting section 

9 and the pressure detecting section 10 (S20). Subsequently, in S30, the control section 8 receives a 
signal respectively from the temperature detecting section 9 and the pressure detecting section 10, 
and computes pressure value (V) impressed between the surface parts of each discharge section 
which counters the 1 st memory part 8a in the control section 8 using the 3 yuan map data 
memorized beforehand. And in S40, the high-voltage-power-supply generator 4 is ordered the control 
section 8 so that it may become computed pressure value (V), the high-voltage-power-supply 
generator 4 impresses the high voltage alternating current voltage of high frequency to two or more 
electrodes 3 which counter across each channel 6, and it carries out the end of an end of the 
processing concerned. 

[0049]Although this embodiment showed the discharge section with which the electrode 3 and the 
insulating substrate 5 were united, when a discharge section comprises only the electrode 3, average 
electronic energy is called for in consideration of pressure value (V) impressed to the distance (Gap) 
between the surface parts of each electrode 3 which counters. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been t:ranslated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view explaining average electronic energy. 

[Drawing 2l lt is an explanatory view showing the electronic energy distribution in the discharging 
space 7. 

[Drawing 3l lt is a characteristic figure showing the relation between the discharge Gap and impressed 
electromotive force. 

[Drawing 4] It Is a characteristic figure showing the relation of the temperature and impressed 
electromotive force in the discharging space 7 with which it is satisfied of the average electronic 
energy of a predetermined value. 

[ Drawing 5] It is a characteristic figure showing the relation of the pressure and impressed 
electromotive force in the discharging space 7 with which it is satisfied of the average electronic 
energy of a predetermined value. 

[Drawing 6] It is an outline lineblock diagram showing the exhaust-emission-controhdevice 1 whole of 
one embodiment of this invention. 

[Drawing 7] It is an outline lineblock diagram of the plasma generator 2 shown in drawing 6 . 
[Drawing 8] It is a characteristic figure showing an example of the voltage waveform applied to the 
discharge section in drawing 7 . 

[Drawing 9] It is a flow chart which shows the energization control to the discharge section which the 
control section 8 performs. 
[Description of Notations] 

1 Exhaust emission control device 

2 Plasma generator 

3 Electrode (a part of discharge section is constituted) 

5 Insulating substrate (a part of discharge section is constituted) 

6 Channel 

8 Control section (control means) 

8a Memory part (the 1 st memory measure and the 2nd memory measure: constitute a part of memory 
measure) 

9 Temperature detecting section (temperature detecting means: constitute a part of detection 
means) 

1 0 Pressure detecting section (pressure-detection means: constitute a part of detection means) 
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re ev*??sjs-r-5)!smti7{c*iWSE;^<!:>ptisi-ras 
swtSBo^iiSPiHifcEnuirt-^SEffl (V) t<m%^jfi 

[0040] ±^L.fc¥i^m^x;}i;l'=r6 e V^m&t 
Sfe«JS7K*jW*aS. jjc«Ja7«:*jCt«E*> teJ: 

cmi6i-rssfemgi5©«ffigi5r5(cEn»nT^mEfii (v) 

t<Dm%f~^^. ^is!)*!IWgP8rt©Siy*USlJ8 a 
(c37cv^;::/f'-5fi:LrtgiWl^-C*j<. UBL 

i)mil^txi>t. $(Jilg[58F«3-C^l>*';S58aCCtg^ 

mmv:m[ti>nsm (v) «rij[w-rs, 

[0 04 1 ] Jii±©J; ^fc1tfiS0fcgfm?t{k^g 1 ©fp 

(PM) m<om^iSL9t^-^Mmii^mMmb 

[0042] C ©iS^i^©iSE3:£ffimE©SEffl ( V ) 
«. aS<SlttS|59te<fcC/E;^«^ftlSIJl 0*>6$IJ»8|58'^ 

§<?tH;^3n5«#tca-3#. *iiiigi58rt-cigi 

BPS a CCtSiWS tl/c 3 7CV 7"f^- ?rffll»-Cg:ai3 n 



(6) 

9 

"tLx. $ii»8«>Ftf6)-r5SSS(ma5cD^ffigi5ra(c 

[0 04 3] con^momEiiikm&^mms icem 

ti)v (o*) i^tsmim<D'7v>ti)ii)i^i^ttii. ^ 

* ( N 0 ) tifim^ b > rK^kSsg (NO,) 10 

[ 0 0 4 4 } c cr> w§^^-c^>^st**;^'^'©^4^^t^ 
^mm (PM) o^ftw> (c) ^^imtti, 
m (SOOT) > isjavfrnt^fn (ho ^sss^fr 

■S*)ffi^f*(S. 0. F. ) K.iKmtl^o CO)^ 
(C) . teJ:C>m*^ (HC) i> )Si(^{Cj;0^3 

ns-K^t^ (NO,) tit. ;x^{C7FTJ:^{ciSit; 

[0 045]« (SOOT) ©ii^B, C + NO,-C 
0,+NOi^cO. *«^(* (S. O. F. ) Oii^ 20 
W> HC + NO,-CO, + H,0 + NO©J:^«:Slt;T 

•5. i^cte. fiii^yci^^^K (PM) mmicj:t}^iii$ 

rii>-wntmm (NO,) <bB. m.mm.Tvhm^t 

D P F 3 2 ©fBII-C^i-r So 

[0046] ^X(c. w#ja^-c*s;yxt»;t?ss!^<Da^ 

mit<&i (NOx) ©rf^bfPffl^rSiB^-rSo ^^Kfb!B) 
(NOx) «. ^^{baiS (NO,) i-K^bS^ (N 30 
O ) <DS^it^^VS> *) > C ©gJRK^blft (NOx)* 
©-BE^bS* (NO) , teJ:y«i^tt?^^^» (PM) 
©Stt-iifif^^U/c-KlbSm (NO) ^SScmtcJ;^ 
^$n407i^X;ji' (O*) K^tOKibS-tfr-^^b 
^ (NO.) <S:4fi5E3-tt*. -e-Ur. HK^bS^ (N 
O,) «, ;^jS;tCT^-r<i;^(ca7tJgic>b. m^fiiJ:^ 

(co,« N.) . te^tofTKi^cotrsttasns. i^jfc> 
jfTcffir* s^^bTkSR ( H c) it^ms.^ tbxmif 
xcfjccssnri^s. -KibS^ (NO,) ©ajtsre 

iCB, NO, + HC->N, + CO, + H.Oi)S0, SSSS^t 40 

[0 04 7] c©J:^{c. gf:tfx©ii^m*. ISSIgpfcfll 

X il3©^§fiK^©K{bSJc5?rffiji§ -tti J; 
^(c«!i< ci-cit*)&:^X6S^K:jt<b3liS. 0*13. 

gf;^f x©if fbK-iJ^gi Aj:^ 0^ ■:^*.'i'?:^traS(S©^ 
iyij )l<DimcSi'0 ■2)Jacc.x^;l'=t^*H'r>£fii©¥l^T- 

405y*;U?:^tf1fiSS!ffi©-7J/*;U4ifiS3#SmT 50 
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i •2.rtit!!!SSJM©Sf»^b^B 1 
[0048] *lJW8*ijltf-r SliftmS5'^©jim 

^mti, 5fe-rs 1 0 (S«Xf7:7*?r«-r) JCTSP 
©+-X-f ( 1 GX-C i<5^) 1 1 ©:t>CCj: Oi> 
5 0 3 n S i . SHW8I5 8 *iaS*^»l8l5 9 *J J: 
^Et)^^9l>l 0*>6©m^ (fig7'-i'teJ:0'*)E'3f' 
-i?) ?rS:ffrS (S20) . ^Xl^r. S3 0-CW. $lj 
W8:05fia«l»lSI59teJ:!yfE**^SPl 0*>6#<7fl 
^4Sfi 1/ . ftllWSB 8 rt©ll 1 y * >; SB 8 a CcfiJt)tElf. 
L/c37cv-:;7"f'-3!?rfflC>-C, St(n)-r*^fi!cmSP©« 

fflgPKicEnrti-rimEfii (v) ?r»aj-r*. -eur. s 
4o-c». ummimmstifcmEEm (v) 

^'K:ii!Em?ij%^iig4tc}i<^L, mEmmm.i^m4 

[0 04 9] ^c*J. ««63*Jj:Df*8^ 

©«fflSBM©8B«l (Gap) KEPJorsmEfil (V) 4 

[l3ffl©IS»^clJiB«] 

[01] ^i^m-T-i^;i'=<^*?rlJi?«-rsi>iM0-c*S. 
[02] gcSiS7«:*jl:t«.«^x^;Pf^^«?:^-rSiW 

[03 ] ffi^G a p twmmKtomm^Tnt^wc 
[04] m^m<D^ii}m^xif.)i^^m^tmmm7 

[05] BffSfS©¥i^m^i*>'l"<^?r«Stl>]!S[®S7 

[06] :^mM(D-mtmi&<Dms^itmw i ^(*?:^ 

[ 0 7 ] 0 6 tpK.7r-r ■:fr> Xv^^Jgg 2 ©SfBSIifiRS 
[ 0 8 ] 0 7 *©&^gpicm •5mE?^50-«a|*7j^-r 

!^0-C*S, 

[0 9 ] wm%im\'\tm.^%^<sMmsm^yvct 

1 m:m\mm 

2 77Xv^*fejia 

3 (Sifmsi5©-sp*«fiS) 

5 (»MaJ©-S|54«lfiE) 

6 

8 msli (m^@) 
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